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Characterizing Knowledge Work:
A Theoretical Perspective
Juhani Iivari, Department of Information Processing Science,
University of Oulu, Finland, iivari@rieska.oulu.fi
Henry Linger. School of Information Management and Systems,
Monash University, Australia, henry.linger@sims.monash.edu.au
some extent (Beyerlein et al., 1995). It is therefore not
surprising that the concept of KW has not been discussed
much in the literature (Blackler et al., 1993). Cortada
(1998) provides a historical account of KW without a
clear definition of KW itself. In the context of the
“information society”, much of the discussion on KW has
been concerned with distinguishing it from other work
(eg. Machlup, 1962). This naturally leads to quite
arbitrary distinctions between KW and other work.

Abstract
The new economy, which has emerged in the last two
decades, is critically dependent on the capacity to
generate, process and efficiently apply knowledge. Yet,
with notable exceptions, knowledge work has not been
seriously addressed in the literature. The purpose of this
paper is to understand the internal characteristics of
knowledge work. Our analysis is concerned with the
concept and nature of knowledge work rather than the
philosophical questions that underlie it. We interpret
knowledge work is as work that is based on a body of
knowledge, usually entails working on representations of
the objects of work, stipulates typically a deep
understanding of the objects of work, and the outputs of
which entail knowledge as its essential ingredient. These
elements are used in characterise knowledge work. The
paper also discusses how this analysis contributes to the
development of a theoretical model of knowledge work

Blackler (1995) and Scarbrough (1999) provide fairly
recent reviews and critique of some current approaches to
KW especially within organisational theory. Beyond the
literature reviewed by them, KW has also been addressed
in more management-oriented organisation theory (eg.
Beyerlein et al., 1995). However in sociologically
oriented organisational theory, the concept of KW has
been criticised from a number of perspectives but
particularly because it is considered to legitimise class
differences (eg. Knights et al., 1993; Purser and Montuori,
1995). Partly in response to these concerns we interpret
the concept of KW as a useful characterisation of work
rather than a categorisation of work.

Introduction
There is a wide agreement that the significance of
knowledge work (KW) is increasing both in the
qualitative and quantitative sense. In a post-industrial
society, economic activity shifts from manufacturing to
services and science and knowledge play an increasingly
important role in the production process. The productivity
and competitiveness of economic units is thus critically
dependent on their capacity to generate, process and
efficiently apply knowledge. With this change, the role of
professional, scientific and technical groups assumes
greater importance. It is precisely this group that is
referred to as knowledge workers who engage in KW. Yet
despite its importance, there are few serious attempts in
the literature to analyse and understand the concept and
nature of KW, rather the term has been mainly used as a
slogan to capture something about the future of work. The
purpose of this paper is to provide an understanding of the
concept of KW that not only allows existing practice to be
interpreted, but also to provide a basis for the
development of a theoretical model of KW.

There is also an expanding literature on knowledge
management. Much of this discussion has had a more
strategic focus on managing intellectual capital
(Edvinsson and Malone, 1997), core competencies
(Prahalad and Hamel, 1990), knowledge creation (Nonaka
and Takeuchi, 1995) and knowledge transfer (von Krogh
and Roos, 1996) rather than KW per se. Assuming that
knowledge ultimately cannot be separated from humans,
their communities and the work in which their knowledge
is manifested, we suggest that all discussion of knowledge
management remains quite abstract without an analysis of
KW as the central phenomenon to be managed. The
alternative is to treat knowledge management as a form of
information management, albeit in somewhat more
sophisticated manner.
Despite the paucity of serious analyses of KW, there
are a number of attempts to define it. Pava (1983), for
example, characterises it as non-routine work. Frenkel et
al. (1995) suggest a more refined 3 dimensional
framework consisting of the predominant form of
knowledge (theoretical vs. contextual), skills (intellective,
social, action-centred) and creativity (high vs. low). Even
though these dimensions are relevant, they easily lead to
simplistic categorisations of work. Christensen and Cotter

The concept of knowledge work
KW has turned out to be difficult to define precisely.
The obvious reason is that all work requires knowledge to
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symbolic reference relationship is more complex in the
sense that the representation represents ideas to be
implemented later.

(1992) characterise KW in terms of its output. This comes
close to Davis and Naumann’s (1997) definition:
“Knowledge work is human mental work performed to
generate useful information”. Even though we agree that
knowledge is an essential ingredient of the output of KW,
we do not presuppose that the output is predominantly
knowledge or information. For example, we do not wish
to exclude surgeons from the domain of KW. The
definition of KW by the U.S. Bureau of Labor Statistics
(Laudon and Laudon, 1998) may be appropriate for
statistical purposes as it deals mostly with external,
institutional aspects of KW, but doesn’t say anything
about the nature of KW per se.

The third characteristic, a deep understanding of the
object of work, is often used to distinguish KW from data
work. The fourth characteristic does not stipulate that the
output of KW is perceived primarily as knowledge or
information but that the output includes knowledge as an
essential ingredient. For example, a client may see the
lawyer’s output primarily as a service, not as information
or knowledge even though the latter is a significant part of
the service.
The first and fourth characteristics imply that we
interpret KW primarily as knowledge-applying (in the
sense of applying the BoK) rather than knowledgeproducing work. This is in contrast to many
interpretations of KW as primarily knowledge producing
work. Our interpretation of KW does not exclude
knowledge-producing work because typically knowledgeproducing work (such as research and development) is
also knowledge-applying work.

In order to deepen the concept of KW, and to clarify
the distinction between data work and KW, we focus on
the body of knowledge (BoK) as a fundamental concept
of KW instead of knowledge per se. Thus we avoid the
need to analyse the differences between the concepts of
‘data’, ‘information’ and ‘knowledge’ and the related
deep philosophical questions which are not concrete
enough from the viewpoint of this paper. In pragmatic
terms, knowledge can be assumed to increase the capacity
for action (Stehr, 1992). Our analysis is based on the
relationship between the BoK and the objects of work
rather than on the BoK as an abstract concept, isolated
from its application in KW.

The above characterisation does not aim at dividing
the domain of work dichotomously into KW and non–
KW, as the border between the two is seen as fuzzy. The
characterisation, nevertheless, aims at pinpointing the
core area of KW on which this paper will focus.

Thus an initial characterisation of KW is work that:
• it is based on a BoK,
• entails working on representations of the objects of
work
• stipulates typically a deep understanding of the objects
of work, and
• entail knowledge as an essential ingredient of its
output.

Objects of work and their representation
In KW, one does not work on objects of work directly
but their abstractions. For example, in medicine the doctor
applies a specific view to a patient (a human being) which
excludes extraneous qualities of the patient, qualities
which are believed to be irrelevant for the problem at
hand (Abbott, 1988). These views may be more or less
objective characteristics or subjective interpretations. The
abstractions are, of course, based on the BoK, and
determine what kind of “laws” one can expect to apply to
the phenomena in question. Moreover, these abstractions
may evolve over time. This reinforces the abstract nature
of KW (Reich, 1991) and the significance of the symbolic
reference relation between the representation and the
phenomenon represented (Zuboff, 1988).

The first characteristic emphasises the significance of
a BoK as a resource in KW. This is consistent with
Stehr’s (1992) emphasis of the relational structures of
knowledge-based occupations (experts), ie. their relation
to socially constructed forms and stocks of knowledge. As
will be made clear below, the BoK is primarily seen as
phenomenon of the occupational group of knowledge
workers. This underscores that knowledge workers “are
not isolated individuals but derive and defend their
expertise by virtue of their memberships and standing in
communities of [knowledge workers]” (Stehr, 1992).

The objects of work, in our terminology, may be
concrete or abstract, physical, social or mental reality;
they may be simple or complex, well-defined or
ill-defined; they can be phenomena in the existing reality
to be studied, analysed, investigated and understood, or
artefacts to be designed (such as software). Different
actors may have different interpretations of the object of
work. Hackman (1990) reports, not surprisingly, that the
work content, the “stuff” with which actors work,
significantly affects the character of their work. For
example, in the case of medical practice, each visit by a
patient to the surgery may be considered an individual
object of work. An alternative is to take the “course of

The second characteristic emphasises the abstract and
detached nature of KW. Often a knowledge worker does
not work directly on an object of work. Working
indirectly through the representation of the object of work
requires intellective skills (Zuboff, 1988) including an
understanding of the symbolic reference relationship
between the representations and the object of work. The
objects of work may be part of an existing reality (eg. a
scientist studying some aspect of nature) or it may be a
design artefact to be engineered. In the latter case the
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sufficient to note that learning may imply better
organization of the BoK. This organization could be a
better understanding of the relationship between general
knowledge (theories) and concrete knowledge (facts), or it
may be an outcome of scientific progress.

illness” of a patient as the object of work. A third
alternative interpretation is to consider the whole life of
the patient as the object of work, with the doctor
attempting to build a lifetime relationship with that
person. These different views imply alternative activity
systems.

There are a number of additional characteristics to
describe the BoK. The publicity, i.e. whether the BoK is
public, otherwise shared or purely private. Another
dimension is the depth of the BoK to be mastered by an
actor. The depth influences the complexity of the BoK,
which is a significant aspect when considering the
education of actors and the required specialization of KW
professions. A third characteristic is the volatility of the
BoK. For example, technical knowledge related to
systems development has been extremely volatile because
of rapid technological progress.

Body of knowledge
The BoK is knowledge about the relevant phenomena
associated with KW as an activity. It comprises facts,
rules, techniques, case histories (cases), stories, theories,
hypotheses, philosophies, metaphors, etc., which are
considered relevant for the work in question. It is
noteworthy that we do not constraint the BoK only to the
codified knowledge that is generally accepted as valid and
taught in educational institutions. Abbott (1988) argues
that “academic professional knowledge” is more symbolic
than practical. Still less is the BoK required to be
scientifically valid as it may include experiential
knowledge. According to Freidson (1988), this kind of
knowledge is extremely significant in established
professions such as medicine.

Applicability

Concreteness

High

One can distinguish two major areas in the BoK. An
actor typically has a BoK about the objects of work, and
another BoK about the work processes. Our claims is that
knowledge about the objects of work is primary in the
sense that it constraints possible knowledge about the
work process. In view of this, we primarily focus on the
former although we consider the framework developed
below to be applicable in both cases.

Facts/Rules
Techniques
Plans
Strategies
Approaches
Vision
Cases
Stories

Low

Classification
Theories

Metaphors
Low

Our focus lies on the relationship between the BoK
and the objects of work. This relationship can be called
Applicability, which can be interpreted as a function of
the concreteness and generality of the BoK (Figure 1).
Concreteness (C) describes how directly the BoK can be
applied in a specific situation. Generality (G) describes
the range of different cases and situations covered by the
BoK. When concreteness is low, the actors needs to make
the BoK more concrete using their judgement and
experience. When generality is low, the application of the
BoK to a situation outside the scope of the BoK requires
generalisation based on discretionary judgement. Figure 1
does not describe the relationships between the
knowledge constituents but allows the constituents to
have a complex structure. It also goes without saying that
the characterisations of different constituents of the BoK
in Figure 1 are rough.

Learning

Philosophies
High

Generality

Figure 1. The concreteness and generality of the BoK
Application of the BoK always requires tacit
knowledge. The distinction between the BoK and tacit
knowledge is similar to Nonaka and Takeuchi’s (1995)
“epistemological” distinction between tacit knowledge
that is personal, context-specific, and therefore hard to
formalise and communicate, and explicit knowledge that
is "codified" knowledge transmittable in a formal,
systematic language. According to Nonaka and Takeuchi
(1995), tacit knowledge includes "mental models" in
which human beings create working models of the world
by making and manipulating analogies in their minds as
well as concrete know-how, crafts, and skills.
Badaracco (1991) makes a distinction between
migrating knowledge and embedded knowledge. Even
though we do not presuppose that the BoK is entirely
codified and public, it is obviously migrating knowledge.
Embedded knowledge is “sticky” (von Hippel, 1994) and
difficult to transfer. One can imagine at least three
explanations for embedded knowledge. Firstly,
organisations possess local knowledge that is not
necessarily tacit in the sense that it could not be
explicated, even though it is informal. Secondly,
organizations may have tacit knowledge, eg. theories-in-

Figure 1 illustrates the trade-off between
generalisability and concreteness. If applicability is a
function of its concreteness and generality, of which the
first derivatives are positive, the trade-off curve in Figure
1 can be interpreted as an applicability frontier. At the
same time, Figure 1 suggests, that we may move the
applicability frontier towards higher generality and
concreteness through learning. In the present context it is
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use (Argyris and Schön, 1978; Schön, 1988). This aspect
of stickiness has received most attention (von Hippel,
1994; Szulanski, 1996). Thirdly, organizations may have
emergent knowledge or knowledge creation capabilities
which lie in the social structure and interactions of the
organization.

Applicability

Routine KW

Professional KW

Craft-like KW

Creative KW

High

Classifying knowledge work
KW is often described as non-routine or creative work
(Purser and Montuori, 1995). Frenkel et al. (1995), for
example, suggest that KW requires a high level of
creativity which mainly requires intellective skills
whereas routine workers use contextual knowledge, are
uncreative and mainly use action-centred skills. This is a
simplistic view because KW may include considerable
amount of routine work. On the other hand, several
detailed analyses of mundane, seemingly routine work
(eg. Suchman, 1987, Orr, 1990) has shown that people
continually learn and improvise while working (Brown
and Duguid, 1991). Thus “all work is partly routine,
partly not” (Christensen and Cotter, 1992, p. 1; quotation
from Purser and Montuori, 1995, p. 120).

Low
Low

High

Variety

Figure 2. Classification of KW (adapted from Perrow
(1967) and Daft and Lengel (1986))
The above discussion indicates that KW is not
necessarily homogenous but can consist of a variety of
“jobs” with differing tasks. Freidson (1988), for example,
emphasises that not all elements of a physician’s work
rest to the same degree on scientific and objective medical
knowledge. Similarly the applicability of the BoK may
not be uniform among the cases to be worked on. When
KW has a high variety, like in management, the
applicability of the BoK may differ considerably. These
differences can be expected to influence how
management issues are addressed, for example, to what
extent the decision-making is delegated. Such differences
would suggest that while the classification of Figure 2
may be applied to individual tasks and subtasks, at the
level of KW as an activity, the essence of the work would
lie in a specific quadrant of Figure 2.

Perrow’s (1967) well-known categorisation of
organizational technology into routine, craft, engineering
and non-routine, provides a possible framework for
understanding the diversity of KW and the application of
the BoK to KW. Perrow bases his classification on two
dimensions: the number of exceptional cases encountered
in work and the analysability of problems, defining the
latter as the nature of the search process when an
exception occurs. Daft and Lengel’s (1986) labelled the
two dimensions, analysability (A) and variety (V) of
work.

Shaw (1990) and Ebert’s (1997) discussion of systems
development as professional and craft work implies that
the profile of any example of KW is not static in terms of
the four categories. Increased knowledge and new
technology may change the nature of KW in a specific
field. With increased applicability of the BoK, one could
expect the general change in KW to be towards more
professional and routine work. Systems development
methods, techniques and tools exemplify this trend.
However it is the tacit and embedded knowledge, in
addition to craft-based knowledge such as cases and
patterns, that underscore software development as a craft.

Figure 2 describes the resultant classification of KW
when applicability, as described above, is substituted for
analysability. Low applicability means that the knowledge
must be generalised or made more concrete to suit the
situation at hand. The concept of ‘variety’ (as the
variation in the cases to be worked on or artefacts to be
designed by an actor) allows the BoK to be applied to the
concrete objects of work at hand. High variety means that
the BoK, must be generalised to cover the novel cases,
and then made more “solid” to the required level of
concreteness for a particular case. KW with low
applicability and high variety is labelled creative KW and
KW with high applicability and high variety professional
KW.

Table 1 attempts to characterise the nature of the four
categories of KW in greater detail, making a distinction
between the codified BoK on the one hand and tacit
knowledge at the individual level and embedded
knowledge at the collective level. The central constituents
of the BoK of professional KW are theories, approaches
and strategies that always require tacit knowledge, and
sensitivity to situational factors, when applied to the task
at hand. On the other hand, routine KW has techniques
and facts directly applicable to the task. Such application
may require judgement by the actor but lends itself to
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Socially embedded knowledge is also included in
Table 1 as many organizational routines are tacit (Argyris
and Schön, 1978) and/or involve informal local
information. Organizations also differ in their competence
to build, maintain and deploy collaborative relationships
(Simonin, 1997). Reich (1991) emphasizes that a group’s
cumulative experience and understanding of its members'
abilities and the right balance of skills cannot be easily
transferred to other organizations. At an organizational
level, the absorptive capacity (Cohen and Levinthal,
1990) to receive, adopt and apply theoretical and
technical
knowledge
differ
(Szulanski,
1996).
Organizational innovativeness can be considered
emergent and thus “tacit” in the sense that it cannot be
localised in any organizational component.

automation, albeit with sophisticated technology. In craft
KW there are no clear rules and techniques that could be
applied making it essentially skill-based, where skills
refer to expertise which can be learned only through
apprenticeship and practical experience. The BoK may
consist of cases that provide clues for carrying out the
task but the challenge for craft KW is the recognition of
relevant cases to the problem at hand. Creative KW is
naturally the least understood and the most difficult to
analyse among the four categories of KW. Table 1
suggests that philosophies, visions and metaphors, in
particular, are useful constituents of the codified BoK in
creative KW. A creative process always includes a
“mystical” element that is hard to capture.

Table 1. Explicit BoK and tacit knowledge in the four categories of KW
Body of
knowledge
Philosophies
Visions
Metaphors

Tacit and embedded knowledge
Individual
Collective
Individual
Collective
creativity
creativity

Application
processes
Intuition
Imagination
Improvisation

Professional KW

Theories
Approaches
Strategies

Sensitivity

Absorptive
capacity

Adaptation
Application
Judgement

Craft-like KW

Cases
Patterns

Skills

Mutual inter
personal skills

Recognition,
Comparison
Imitation

Routine KW

Techniques
Facts

Routines

Organizational
routines

Routinisation
Habitualisation
Automation

Creative KW

Implications and future work: knowledge
work as collaborative work
The practical problems, to which KW applies, are
often so complex that no single profession is competent
to address them alone. At the same time the complexity
of the BoK within many professions has grown so
dramatically that no single human being is able to
master it. This has led to increased specialisation and
the need for collaboration across specialisations. In the
case of multidisciplinary collaboration a number of
BoKs are involved and their disjointedness makes the
collaboration complex. It is difficult for actors to
acquire a sufficiently deep understanding all the BoKs
in such collaboration. Consequently, actors typically
have limited capability to understand each other and
work effectively (McDermott, 1995). A compounding
factor is that typical knowledge workers, professionals,
have traditionally had an individualistic culture (Pava,
1986) and consequently collaborative arrangements
have proved especially difficult (Tjosvold and Tjosvold,
1995).

In our analysis, we assume that all work is social
and cooperative in some respect. Quite consistently,
Ngwenyama and Lyytinen (1997) characterise
collaborative work (CW) as “a web of coordinated
actions, performed by the participants to achieve a joint
outcome”, and Kuutti (1991) sees CW as work by
multiple active subjects sharing a common object of
work.
We are currently working on Situated Activity
Theory (SAT) as a “meta-theory” for KW as
collaborative work. SAT attempts to reconcile Activity
Theory (e.g. Engeström et al., 1999) and Situated
Action (Suchman, 1987). Activity Theory (AT) seems a
promising in this respect for a number of reasons.
Firstly, it underscores the cultural-historical nature of
work. This is consistent with the view that KW is
essentially based on a historically developed and
evolving BoK. At the same time, AT underscores that
our knowledge of the world is generated by our
practical activity interacting with it (Leont’ev, 1985).
Secondly, the object-orientation of an activity
(Leont’ev, 1985) is consistent with the fact that each
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example of KW is intimately confined to specific
objects of the activity. Thirdly, the idea of mediated
activity recognized that many examples of KW (e.g.
medicine and engineering) are heavily based on
advanced technology, implying that technology serves a
significant mediating role. AT however, puts the
primacy on human agency in the activity. It also implies
that our knowledge of the objects of work is not
restricted to the BoK only but is embedded in the whole
activity
system
(Blackler,
1995).
Fourthly,
‘internalization’ in AT (Vygotsky, 1978), when
interpreted broadly as “the ability to carry out socially
formulated, goal-directed actions with the help of
mediating activities” (Wertsch, 1985), essentially
restates Stehr’s point that the quality of being a
knowledge worker requires adoption (internalization) of
the culturally mediated activity. Fifthly, the concept of
internalization as “the conversion of external processes
(…) into processes carried out on the mental plane”
(Leont’ev, 1985) also implies a close interaction
between working on representations and working on the
concrete objects of work. Sixthly, the concept of
activity, implying a community of people working
collectively on a common object of work, allows the
collaborative nature of knowledge work to be
recognized.
Ngwenyama and Lyytinen (1997) criticize AT for
its neglect of the organizational context and for the
weak attention to the communicative aspects of CW.
Partly reflecting this criticism, SAT suggests a number
of extensions to AT. The extensions make production,
social interaction (communication) and organization
explicit aspects of an object-oriented activity.
Accordingly, mediating artefacts are analytically
divided into artefacts of production, artefacts of social
interaction and artefacts of organization, underlining
that a concrete mediating artefact may serve each of
these three roles. The extensions also make a difference
between an “activity” addressing a type of object of
work and an “action” addressing a single object of
work. Referring to the high variety of objects of work,
SAT suggests an instantiation process in which an
activity is instantiated into an action working on a
single object of work. The culturally developed activity
system is seen to serve as a significant resource and
constraint in the process. Influenced by the ideas of
Situated Action (Suchman, 1987) the instantiation
process is viewed as continuous process that takes place
in a close concert with the action as it unfolds. In its
current state of development, SAT provides a
conceptual framework through which to interpret,
integrate and make sense of a variety of phenomena
related to collaborative KW.
In view of the purely conceptual nature of our work,
there is a need to substantiate it empirically. Currently
we
are
investigating
systems
development,

meteorological forecasting and biomedical research as
rich application areas, and fertile empirical
environments, to test and refine both our understanding
of the concept of KW and to continue our development
and testing of SAT as a theoretical model of
collaborative KW
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